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AN INVESTIGATION OF Tiffi RELATIONSHIP AMONG 
BIRTH ORDER, INTELLIGENCE, SEX, BIORHYTHM AND 
ACADEMIC ACHIEVFMENT 
The overall purpose of this study was to investigate the rela-
tionship among biorhythm cycle, sex, birth order, intelligence and 
academic achievement. Overall, seven hundred and thirty-six lower 
socio-economic elementary school age students participated in this 
exploratory, correlational study. Five hundred and sixty students 
were randomly assigned to the original group sample, and one hundred 
seventy-six lower socio-economic subjects were randomly assigned to 
the follow-up sample. The follow-up sampling procedure was employed 
to validate the findings from the original group investigation. 
Twelve null hypotheses were systematically examined in this 
study. Of the twelve null hypotheses tested, six were rejected and the 
remaining six were partially rejected from findings generated by the 
two sampling groups. Utilizing a step-wise multiple regression proce-
dure, three of the four independent variables (birth order, sex and 
intelligence) were statistically related to the three levels of scholas-
tic achievement measured by the Wide Range Achievement Test (reading, 
spelling and arithmetic achievement). However, findings from the 
study on the biocycles were only supportive of a relationship between 
the biorhythms and rote task performance but were not supportive of a 
relationship between biorhythm and academic achievement as traditionally 
conceptualized (reading, spelling and arithmetic skills). Overall, 
these rather inconsistent findings concerning relationships between 
intelligence and spelling achievement; sex and reading achievement; 
sex and spelling achievement; sex and arithmetic achievement; birth 
order and spelling achievement; and birth order and arithmetic achieve-
ment were accounted for with an explanation concerning the hetero-
geneity of the sampling distribution with regard to level of power 
(sampling size 560 for original group and 176 for follow-up) and the 
age variable. 
Generally, the present study disclosed that the relationships 
among biocycles, birth order, sex, and intelligence are complex and 
appear to be rather inconsistent with respect to the positiveness or 
negativeness of their influence, as speculation might suggest. Never-
theless, the present exploratory study, inconsistent and conflicting 
as the results are in many instances, points, to several findings that 
appear interesting and worth further research: 
1. Ten of the twelve null hypotheses under investigation were 
consistently rejected by findings rendered when tested against the 
original group sample. 
2. In both the original and follow-up studies, .significant cor-
relational relationships were established between the biocycles and 
spelling achievement scores; intelligence and reading achievement 
scores; and, intelligence and arithmetic scores. 
3. Findings related to the biorhythm variables lend some support 
to research in the area of biorhythm and rote task performance. How-
ever, no evidence was generated to support an overall relationship 
between the biocycles and educational achievement. This finding 
corresponds with the majority of limited citings in the literature 
relating biorhythm cycles and scholastic achievement. 
4. The age variable was found to be the most influential in its 
contribution or influence on the magnitude of change in the achievement 
scores. 
5. Findings on the effect of ordinal position within families 
(birth order) were minimal and as conflictual as the research cited 
to date. The present results were congruent with the current research 
of Svanum and Bringle (1980) on the confluence model. 
In sum, this study, in accordance with the maJority of findings 
in this limited area of research, demonstrated no viable support for 
biorhythm as an index of academic achievement. Findings were only sup-
portive of a relationship between the biocycles and rote task perform-
ance--a very limited area in which biorhythm theory has experienced 
some success and careful documentation. Further research should per-
haps be directed at delineating the specific biorhythm-rote perform-
ance relationship in order to amend and shape biorhythm theory with 
regard to this relationship. Inconcistent findings, inappropriate and 
weak methodology in conjunction with an insufficient theoretical model 
have impeded research with regard to these relationships. For nearly 
a century, the effects of birth order, family size, sibship, sibling 
spacing have been controversial constructs in the confluence model. 
Perhaps further research that attempts to quantify and elaborate the 
model's explanatory constructs over time would prove productive. 
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CHAPTER I 
INTRODUCTION 
An area of interest to educational psychologists is the investi-
gation and assessment of classroom achievement. Primary to such an 
interest, is the correlation of achievement with variables relevant 
to the student populous. 
Psychologists contributing to these areas of investigation have 
attempte~ to relate certain active and attribute variables to per-
formance on selected achievement measures. The research of: Altus 
(1966), Solomon (1972), Ayabe (1972), and Jenkin (1970) has demon-
strated apparent differences in achievement with regard to the roles 
of sex, measured intelligence and birth ordering. A new area of 
concentration has been biorhythm theory and the investigation of 
biorhythm cycles. It has been suggested that biorhythm cycles may 
serve as active variables in relation to performance on achievement 
measures (Neil, 1976). 
Precedence for biorhythm research has been established by sup-
portive findings observed over a period of several years in both the 
private business and industrial sectors of Switzerland, Germany, 
Japan and the United States. The Swiss municipal and national 
authorities have been applying biorhythm theory for many years. 
Swissair airlines has been studying the biocycles of its pilots for 
nearly a decade. Results, thus far, have indicated no record of 
accident nor injury on those flights to which biorhythm theory has 
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been applied. Zurich's municipal transit system reduced its accident 
rate fifty percent (SO%) per ten thousand (10,000) kilometers within 
the first year of application of the theory. Similar results were 
reported by the transit system of Hanover, Germany. 
2 
Japan has provided the majority of evidence on applied biorhythm 
theory with over five thousand (5,000) Japanese companies utilizing 
biorhythm to control accident rates. Japanese insurance companies, 
Hitachi manufacturers, and the utility companies in Tokyo are a few 
examples of the cotmtry' s current use of biotheory. However, 
Japanese transportation companies have been the heaviest users of 
biotheory. Currently, each citizen is issued a biochart along with 
a driver's license. 
Biorhythm theory has not been as enthusiastically received by 
the Americans as it has been by the Japanese. Government and industry 
have been reluctant to admit interest in a theory which still is con-
sidered novel and has not been well received in scientific commtmities. 
Consequently, government and industry have been wary of attaching 
their names to unorthodox concepts. Given this attitude, the fact 
that members of such distinguished groups as: the Flight Safety 
Foundation, the National Safety Cotmcil, NASA, the Tactical Air 
Command, the National Institute of Mental Health, and Bell Telephone 
Laboratories, have admitted an awareness of and interest in bio-
rhythm theory is significant. United Airlines reduced the accident 
and injury rate by more than fifty percent for a population of 
twenty-eight thousand (28,000) grotmd and maintenance workers. 
Allegheny Airlines has initiated a pilot study applying biorhythm 
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theory. Continental, Pan American, and Trans World Airlines have con-
sidered employing biotheory to reduce accident and errors in the air 
and on the ground (Gittleson, 1977). 
The purpose of the present study was to investigate whether the 
variables of birth order, sex, intelligence and biorhythmic cycles 
independently or collectively influence academic achievement. 
The overall problem as presented here, was one of determining 
the relationship of the independent variables: birth order, sex, 
intelligence, and the biocycles to the dependent variable, academic 
achievement, as assessed by performance on individualized standardized 
achievement tests. The specific achievement scores under observation 
from the Wide Range Achievement Test were reading, spelling, and total 
math. The investigation involved the analysis and correlation of 
scores from the Wechsler Intelligence Scale. The three components 
observed and assessed from the Wechsler Intelligence Test were the 
verbal scale, performance scale, and full scale scores. 
The sole population accessible to the investigator for sampling 
was that population referred to the examiner for individual, psycho·· 
logical evaluation. Admittedly, this was a biased group. Without 
control for randomization of selection, assignment, and experimental 
treatment, the investigator resigned herself to a correlational expost 
facto procedure in order to use the available data. Such a procedure, 
according to Kerlinger (1973) accounts for a substantial portion, per-
haps half or more than half, of psychological studies. 
It should be pointed out that in our effort to further validate 
the findings from this investigation, a follow-up correlational study 
on one hundred seventy-six (176) additional subjects from the same 
population using identical procedures was conducted. 
Educational Implications 
. 
The educational implications for this research were formidable 
in the sense that rarely does the educational psychologist have an 
opportunity to assess data systematically collected in the school 
setting. There is particular interest in the applicability of bio-
theory in special education as a technique for a social adjustment 
model. Children may learn to internalize responsibility for self and 
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become more conscious of self and actions by introduction of a physi-
cal component (biotheory) which allows for awareness and understanding 
of self and behaviors as well as subsequent control of behaviors. 
This is to suggest that students may possibly learn to incorporate 
responsibility for actions through an applied biorhythm approach and, 
consequently, learn to control behavior. 
One of the purposes of educational psychology is to identify 
patterns of behavior and learning. It is suggested that the correla-
tional expost facto research will support this purpose by identifying 
and relating patterns of behavior (biocycles, birth order, sex) and 
learning (intelligence and academic achievement). 
To accomplish this, several hypotheses were tested. Stated 
informally, the hypotheses are as follows: 1) there is no relation-
ship between biorhythm cycles and achievement; 2) there is no rela-
tionship between sex and achievement; 3) there is no relationship 
between intelligence and achievement; 4) there is no relationship 
between birth order and achievement. 
5 
It is important to point out that each of the four (4) hypotheses 
was tested against three (3) levels of achievement (4 X 3) which 
resulted in a total of twelve (12) null hypotheses. 
CHAPTER II 
REVIEW OF THE LITERATIJRE 
The focus of this review of the literature will emphasize the 
present state of research with regard to biorhythms and achievement, 
measured intelligence and achievement, sex and achievement, and birth 
ordering and achievement. 
The discovery of biorhythm occurred shortly before 1900 in two 
cities which were the poles of European scientific life, Vienna and 
Berlin. The time period is significant in respect to other research 
emerging concurrently; specifically, Freud's theory of psychoanalysis 
utilizing the energy conservation model, and the theory of conservation 
of energy in the field of physics. 
Dr. Herman Swoboda, professor of psychology at the University of 
Vienna; and Dr. 1Vilhelm Fleiss, president of the German Academy of 
Sciences, were the fathers of biorhythm theory. Both scientists 
independently investigated and discovered two basic biorhythms--the 
23 day physical rhythm, and the 28 day emotional rhythm (Gittleson, 
1977). 
A third pioneer, Alfred Teltscher, an Austrian doctor of 
engineering at Innsbruck, found a third regular cycle of 33 days, the 
intellectual rhythm. Teltscher found that the brain's ability to 
absorb, manipulate and express new ideas--and the student's apparent 
alertness and mental ability- -are as subject to internal clocks as 
other cycles. The most obvious example of an internal clock system 
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is the circadian rhythm which states that all life forms have daily 
patterns of work, rest, sleep, and activity characterized by a 24 
hour day (Anderson, 1972). 
The best example of the importance of circadian rhythms is 
observed in the jet lag phenomenon. When one arrives very quickly in 
a new location where time is significantly ahead or behind what has 
been established as customary, one suffers more than a conscious dis-
orientation. Both body and mind are out of sequence with the new 
schedule because of lack of time to adjust. This explains why 
itineraries more frequently include a day or more of uncommitted time 
during which one can make the needed circadian adjustments to bring 
mind and body up to more effective levels. 
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The basics of biological rhythm are easily tenable. The theory 
states that each individual is influenced by three internal cycles 
from birth to death. The physical cycle allows 23 days for completion 
and effects a broad range of physical factors such as resistance to 
disease, strength, coordination, speed, physiology and the sensation 
of physical well being. The emotional cycle spans a period of 28 days 
and governs creativity, sensitivity, mental health, mood, perceptions 
of the world and self. The intellectual cycle takes place over a 33 
day period and regulates memory, alertness, receptivity to knowJedge, 
and the logical, analytical functions of the mind. 
Gittleson (1977) purports that on the day of birth each of the 
cycles starts at a neutral baseline or zero point. The cycles then 
begin to rise in a positive phase during which the energies and abili-
ties associated with each cycle are high. As the cycles gradually 
decline, they cross the zero point midway through their complete 
periods--11~ days from the point of origin for the 23 day physical, 
14 days from the 28 day emotional cycle, and 16~ days for the 33 
day intellectual cycle. For the balance of the period, each rhythm 
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is in a negative phase in which energies are recharged; and physical, 
emotional and intellectual capabilities are low or diminished. Energy 
increases as the negative (-)phase continues until at the end of each 
cycle the zero (0) point is recrossed into the positive (+) phase and 
the entire process is renewed. 
Since the three cycles last for different numbers of days, they 
will rarely coincide and cross the baseline at exactly the same time 
only at birth and every 58 years plus 67 or 68 days thereafter 
(Gittleson, 1972). Consequently, individuals usually are influenced 
by mixed rhythms. Some rhythms will be high while others may have many 
days to go until they reach the same level. One rhythm may be in a 
stronger part of the positive phase or a weaker part of the negative 
phase than other cycles passing through the same phase. The result 
is that our behavior, from physical endurance-to creativity-to per-
formance on academic examinations, is a composite of these differing 
rhythms (Anderson, 1972). 
The most vulnerable moments of the entire biorhytl1m process 
occur when each cycle crosses the baseline from positive to negative 
and vice versa. Apparently, at these points the rhythms become 
unstable and temporarily out of step as though unsettled by the ebb 
and flow of energy. 
These days of cross-over from one phase to another are called 
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critical days. On physically critical days, accidents, colds and 
bodily injuries including death are more likely to occur. Depression, 
frustration, quarrels and fights are typical reactions to emotionally 
critical days. Expectations for critical intellectual days are 
inclusive of poor judgement, difficulty in clarity of expression, 
memory, and a general resistance to learning anything new. 
Hans Schwing's early research (1939) in biological rhythms for 
his doctorate in natural science is probably one of the more thorough 
investigations of this phenomenon to date. He assembled data from 
insurance companies and the government which listed the birth dates of 
700 people involved in serious accidents along with the dates of the 
accidents and related this information to critical days. Similar data 
was obtained on the deaths of 300 people and was related to the occur-
rence of critical days in their emotional and physical rhythms. His 
first step in correlating these data was to determine how frequently 
single and double critical days occur within one biorhythmic lifespan 
of 58 years and 66 or 67 days. 
On slightly more than 20 percent of those days, one or often two 
of the rhythms are crossing the baseline; the 80 percent remaining were 
characterized by mixed rhythms. The same analysis restricted to the 
physical and emotional rhythms accounted for slightly more than 15 
percent of the days in biorhythmic lifespan as critical, while the 
remaining 85 per-cent accounted for mixed rhythms. The logical con-
clusion drawn was that if accidents occur randomly and are unrelated to 
biorhythm, then only 15 to 20 percent of these events will fall on 
critical days since they account for only 15 to 20 percent of the total 
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number of days. Analysis of the total number of such events occurring 
on critical days provided impressive results. Of the 700 accidents, 
401 (i.e., 57 percent) occur on single, double, or triple critical days. 
Only 43 percent experienced mixed rhythms. Chance predicted figures 
of 20 percent and 80 percent. Accidents were 2.8 times (57.3/20.4) 
more likely to occur on critical days than on all days, but on mixed 
rhythm days only .54 times (42.7/79.6) as likely to have occurred. 
Schwing's results indicated that serious accidents were five 
times more likely to occur on critical days than on mixed rhythm days. 
Analysis of the casualty figures was restricted to the physical critical 
and emotional critical biorhythms accounting for only 15.2 percent of 
days in the biorhythmic life span; the remaining 84.8 percent accounted 
for mixed rhythm days (65.7/15.2/34.3/84.8) (Schwing, 1939). 
Reisman and McCloskey (1974), of the Albert Einstein Medical 
Center, reported on several cases of periodic fever. The doctors 
noted that the episodic manifestation of fever occurred every 23 days 
which is the length of the physical cycle. If no external causes were 
apparent, the condition was attributed to periodic illness. 
Harold R. Willis (1974) has done studies on hospital deaths in 
Missouri. The research studied a selected sample of 200 deaths over a 
four month period in 1973. To insure the reliability of the sample, 
Willis excluded deaths of all persons over 70 years of age since birth 
records that extended that far back might not be reliable. Focus was 
placed on all three cycles and their critical days. 
Since life support systems are more prevalent due to medical 
technology, Willis refined his research to include two data categories, 
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one for subjects who died on critical days, and one for subjects who 
died after 'hospital effect' had kept them alive for two days after the 
critical day. Of the 200 cases under investigation, 112 subjects or 
56 percent died on critical days while an additional 23 deaths or 12 
percent categorized as 'hospital effect' died soon after a critical day 
for a total of 68 percent. Chance predicted at 20 percent, since only 
20 percent of all days are critical. Willis concluded 135 of 200 deaths 
could be related to critical days. In addition another 21 cases or 11 
percent died one day before or after a critical day for a grant total 
of 156 deaths or 79 percent of his sample_(Willis, 1974). 
In the follow-up study of 1974, Willis replicated this study, but 
the sample size was reduced to 120 subjects. However, the results were 
consistent with previous findings. Of the cases under investigations, 
52 percent or 62 subjects died on critical days. 
Wallerstein and Roberts (1973) developed a bio-curve display to 
predict the result of team performance. The precise computation has 
been withheld in order to protect the originality of their work until 
it can be verified absolutely. They have indicated use of a complicated, 
weighted juxtaposition of player birthdates. One of the constructs 
employed in the composition of the curve was leadership. If the team 
leader or star had a favorable bio-curve and managed to fulfill it in 
performance, he might inspire other teammates to fUlfill or even exceed 
their own potential. Secondly, \Vallerstein and Roberts found if many 
team players demonstrated favorable biorhythmic profiles, global team 
performance would be lower than expected. The authors' explanation was 
that individuals who were not at their peak ?lay better as a team 
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demonstrated in their willingness to help each other and cooperate, 
whereas players who underwent biorhythmic highs tend to ignore teamwork 
at the expense of team effort. Thirdly, the directions of team curves 
were considered as important as their positions. Fourth, the biorhythmic 
curve of the team coach might be decisive since the coach makes vital 
decisions regarding strategy plays and players. Fifth, the researchers 
considered the height and depth of the three rhythms--those peaks and 
valleys known as amplitude--to be irregular. How positive a phase is 
and how negative a phase is can vary for individuals at different times. 
Dr. Douglas E. Neil (1972) addressed himself to the problem of 
experimental control. He was primarily concerned with testing the 
general validity of biorhythm theory. He observed four graduate stu-
dents at the Naval Post-graduate School and investigated their per-
formance in 15 courses over a 14 month period. All courses were highly 
quantitative to diminish effect of subjectivity. A six point rating 
scale was used ranging from well above average to critical. Average 
referred to the class average and to the individual's average. \Vhen 
an academic p~rformance was rated well above average then the indivi-
dual exam score exceeded his own record as well as the class record. 
To account for individual differences in intellectual ability, 
Neil requested the subjects to rate the challenge of the examination 
in question since biorhythmic predictions demonstrate themselves most 
frequently in situations that challenge the individual. Neil amassed 
89 observations of academic performances that could be matched with 
predictions based on the intellectual biorhythm. The relationship 
of observed academic performance to performance predicted by biorhythm 
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was analyzed with the outcome of three important findings. 
First, average academic performance tended to occur at many 
points along the individual's intellectual rhythm. The distribution 
of average performance was uniform and therefore unaffected by intel-
lectual fluctuations. Neil interpreted this result as confirmation of 
his theory that biorhythmic influences predominated only in situations 
that were highly challenging to the individual. 
Secondly, above average academic performance tended to occur in 
challenging situations when a student's intellectual biorhythm was in 
the positive aspect of the cycle. Of the 46 performances recorded as 
above average, 36 or more than 75 percent occurred during the positive 
phase of the subject's intellectual cycle. 
Thirdly, the distribution of below average performances were more 
ambiguous, since they were more uniform than above average performances. 
In other words, they tended to occur more frequently in an individual 
cycle. Further analysis suggested that the distribution of poor 
academic performance probably represented the influence of all three 
rhythms not just the intellectual. Of the 43 below average performances, 
more than 70 percent occurred during the negative phase of the intel-
lectual cycle (Neil, 1977). 
Neil's methodology employed three procedures: the distribution 
of real life performance was charted; this chart was matched with the 
subject's individual biorhythms; how closely the observed distributions 
(actual performance) corresponded \vith the distribution predicted by 
biorhythm theory was measured. The Chi Square Contingency Test, the 
Chi Square Coefficient of Contingency Test, and the Chi Square Goodness 
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of Fit Test were utilized to measure the similarity of the two distri-
butions. Sample size dictated the use of Fischer Test for Exact 
Possibility and the Kalmogorov-Smirnov Test for Distributional Form 
(Neil, 1977). 
Research at the University of Southern Missouri on the relation-
ship of biorhythms to performance on skill tests concluded with the 
following findings. Correlated T statistical procedures were used to 
determine the relationship of test scores made during periods when sub-
jects' cycles were high and scores made during subjects' low cycle. 
Each of the three selected tests were correlated separately. Biorhythm 
cycles did not make a significant difference at the .OS level (McPhail, 
1976). 
Findings at the University of Utah in medical research relat-
ing biorhytl1ffiS to myocardial infarction concluded with the rejection 
of the null hypothesis for subjects forty years old and younger 
(Darnley, 1976). 
With regard to biorhythms and individual professional competi-
tion, research has been at odds and inconclusive. For example, an 
attempt to determine the relationship between biorhythm cycles and 
official competitive performances; specifically, the Ladies Profes-
sional Golf Association reported findings of no relationship between 
position of cycles critical day periods on performance, no dominant 
cycles, and no particular combination of cycles from which individual 
trends can be determined. 
Gittleson (1972), Schwing (1939), Neil (1977), et.al., might 
suggest that it would be inappropriate to examine such a relationship 
an the premise that prediction from biorhythm theory most frequently 
comes true in challenging situations. The subjects in this case have 
developed inordinate expertise at a particular skill. By the nature 
of being an acquired skill (expertise), it makes questionable, at 
least, the notion of challenge or novelty. In addition, subjects 
are more likely to demonstrate above average performance by virtue 
of their mastery level (expertise). Perhaps, a more appropriate 
comparison would be a procedure involving a skill with little or no 
mastery level on the part of the subject. 
Relationship of Birth Order and Achievement 
The research findings of Oberlander (1967~ Jenkin (1970), 
Houlihan (19702, and Jackson (1970) suggested that birth order is 
related significantly to a measure of scholastic aptitude; however, 
this relationship only approached significance for same measures of 
scholastic achievement. Findings suggested that birth order, as a 
sole index of scholastic achievement, without consideration of family 
size might be misleading. The birth order effect was greatest in 
large families with differentiation between first and later barns 
decreasing with decreasing family size. 
Wolf (1967) has reported opposing findings on sibling position 
and achievement in the elementary school. Wolf focused on families 
with three children to make ~~e comparison between first, second, and 
third barns. All siblings had taken the Iowa Test of Basic Skills 
during their enrollment in third grade. The sample was confined to 
those families that were not permanently divided and the youngest 
15 
16 
sibling was in the third grade. Supported con~lusions were first; 
~here is a relationship between birth order and achievement~ Second, 
there was (no relationship between intelligence and sibling order) or 
sex of sibling, a finding in competition with DeLint's work. Third, 
school achievement was related to order of birth of siblings only 
when sex differences were considered. Fourth, first born girls have 
significantly higher mean achievement scores than did second born 
brothers. Fifth, no apparent differences between first born and 
second born were found for first born and second born sisters. Sixth, 
third born girls have significantly higher mean achievement scores 
than do second born siblings of either sex. 
Kevin Harj oribanks (1972) examined the relationship between birth 
order and cognitive performance of eleven year old males. A detailed 
assessment of family environment was included. Birth order showed 
little or no relation to mental ability scores at each level of family 
environment, but if families created differential learning environments 
for their children, then the regression surfaces indicated a child's 
~osttion in a family was related to cognitive performance. 
Oberlander and Jenkin (1967) examined birth order and achievement 
at two different socioeconomic levels, middle and lower classes. ~They 
tested the hypothesis that first borns including only children were 
superior to later born children in school achievement. Among 972 
children from two different socioeconomic levels, the hypothesis was 
confirmed that first borns significantly excel later borns in intelli-
gence and achievement) It was concluded that birth order was a 
significantly important variable meriting consideration when 
investigating school performance. (!irst barns were superior to only 
children and later barns, and consistently had higher mean scores) 
The Relationship of Sex and Achievement 
Lunneborg (1968) explored the relationship of birth order to 
sex and achievement. Analysis of variance was conducted separately 
for the sexes for each of 18 intellectual measures among only 
children, first barns and later barns. Always, first born males 
demonstrated higher means than did the only or later barns. It was 
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concluded that first barns were not merely superior verbally, as were 
college first barns; they excelled over a range of specialized abili-
ties, many quantitative. It was suggested such effects may differ in 
form depending on the sample, for example, effects among males but 
not females or vice versa. The practice of analyzing only children 
separately from first barns found empirical support. In both sexes, 
first barns were superior to only children. 
In a study on birth order and academic behavior by Shovhald, 
~bore, and Frank (1973), teacher ratings were obtained for 686 males 
and 580 females in first grade for a suburb in a southern state. The 
focus was on two levels of sex and four levels of birth order (only, 
first, middle, last). 
Results concluded that only males and first females were rated 
higher than middle males; only males, only females, first females and 
last females were rated higher than last born males. 
Sex of the siblings was considered as a factor in the birth 
order-intellectual abilities relationship by Lunneborg (1971). 
Achievement was higher among first barns with brothers and second 
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borns with sisters. The dynamics of the birth order effect may have 
been influenced by the association of maleness with dominance. Lunne-
borg further suggested that the threat of dethronement was stronger 
with male siblings than 1vith female siblings; hence, an increased 
preoccupation with intellectual achievement among the first born with 
brothers. The other side of this coin is the perception on the part 
of second barns that there is no way to overcome an older brother 
intellectually, but an older sister, by virtue of being female and 
weak can be challenged academically. 
Morgan (1976) examined sex differences in factors related to 
achievement and found that personality ratings most consistently 
related to achievement were common to both males and females. 
In agreement with Morgan are the findings of Hellman (1969) 
which cited that school achievement was not affected by an interaction 
between the ordinal position factor and factors of own sex and sibling 
sex. Hellman's study was an investigation of sibling similarities and 
differences on school achievement within family units. This study 
tested the Adlerian theory that the most significant influence of 
family constellation on life style development was a dynamic system of 
alliances (similarities) and competition (differences) between siblings 
within a family group. First and second barns are most often competi-
tors and therefore different from one another, while first and third 
born children are most often in alliance, and therefore similar (Adler, 
1927). Expected significant differences between first .and second borns 
were not found nor were expected significant differences between second 
and third borns substantiated. Contrary to expectations, significant 
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differences were found between first barns and third barns on all sub-
tests with the exception of language and arithmetic. 
The Yvonne and Yadan study (1971) proposed to determine whether 
the typical birth order effect of higher achievement of first barns 
compared with second born females in Anglo families was evident in 
Mexican American and in Black American families. 
Demographic data and achievement measures were available in 
the cumulative records of students. Grade equivalent scores on the 
Iowa Test of Basic Skills were used as a measure of achievement. The 
interaction, ethnicity, sex and sex of sibling, and birth order was 
significant (p < .002). Birth order effect was evident in signifi-
cantly higher achievement of first born Anglos when compared to sibl-
ings of either sex (p < .01). The reverse was true when Anglo males 
were compared to male siblings (p < .OS). First born Mexican American 
females scored significantly higher than male siblings (p < .01), and 
Black female first barns scored significantly higher than female 
siblings (p < .OS). Differences between other sibling pairs were 
not significant. Yvonne and Yadan explained this inconsistency in 
results of terms of cultural differences in the social roles of each 
sex. The interaction of ordinal position and sex supports MacDonald's 
theory of differential levels of socialization. 
The relationship of birth order, sex, father absence, family 
size, and ghetto habitation to elementary school achievement scores 
was investigated by the Institute of Juvenile Research. This is of 
particular relevance since the present research sample is drawn from 
a large urban ghetto environment where many of the fathers are absent. 
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In a sample of 149 urban black fifth grade children, significant 
effects were found for sex (girls demonstrating higher achievement 
levels than boys) and family size (with higher achievement levels in 
small families). A significant birth order and family size interaction 
was found. First borns did the best in small families, last borns did 
best in intermediate (4 to 5 children) families, and there was no birth 
order differentiation in large families. This finding, in particular, 
is in direct contrast to the findings cited by DeLint (1967). No 
significant effect on achievement was found for father absence 
(Solomon, Hirsch, Scheinfeld, Jackson, 1972). 
The Relationship of Intelligence and Achievement 
In contrast to Wolf (1967), DeLint (1967) cited competing find-
ings. She hypothesized that achievement, particularly scientific 
achievement, decreased with birth rank, whereas, mean intelligence 
increased with birth rank. It was noteworthy that controlling for 
effects of family size, and therefore, SES, did not alter these 
apparently contradictory findings. The WAIS was administered to 
measure the effect of birth order on intelligence. The mean intelli-
gence score for only and earlier born was 90.76 compared to 94.92 for 
later borns. 
Birth order not only effected test performance at school age, 
but also at a more adv~~ced age. The question was how closely was 
intelligence test performance related to achievement, particularly 
scientific achievement, since scientists have been found predominantly 
among the early born. DeLint explained that it is known that later 
born enjoy more consistent parental affection, improved parental care 
and the presence of older siblings. One may speculate that the 
earlier born individual compared to the later born is less likely to 
be presented with a clear and consistent cultural image, and is pro-
bably exposed to new phenomena in a more stressful way. They may 
tend to be relatively marginal in their home and school cultures, 
and marginality and creativity have often been associated on impres-
sionistic grounds. 
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In addition, it has been shown that the earlier born tend to be 
more curious than the later born. These factors may take precedence 
over intelligence test performance in etiology of achievement (DeLint, 
1972). 
A number of investigators have reported first horns as intel-
lectually superior to other siblings in the family: Tresmer (1975), 
Roch (1954), Altus (1966), Schacter (1963), Oberlander and Jenkin 
(1967), Burton (1976), Oberlander, Jenkin, Houlihan and Jackson (1976). 
This evidence is equivocal as contradictory findings have been 
reported by Schoonover (1957), McCall and Johnson (1972). A possible 
contributing factor might be that when researchers discover differences 
among birth order groups the tests are timed. Failure to find differ-
ences may be due to less stressful untimed testing. One way analysis 
of variance showed only horns, first horns, middle horns, and last 
horns differed significantly on timed test. However, no reliable 
difference was found among the birth order groups with untimed test-
ing. It was suggested as advisable for researchers exploring the 
relationships between birth order, testing, and intelligence to 
control for timing (Ayabe and Hayasht, 1977). 
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The research of Zajonc and Markus (1979) offers some resolve on 
the birth order effect with the emergence of the confluence model. 
Sibling spacing is the theoretical framework of the confluence model 
which predicts increments, decrements, or stable intellectual growth 
at a function of the spacing of each child. The theoretical con-
structs for the confluence model are the "teaching effect" and the 
"intellectual environment". Furthermore, birth order and family size 
are not necessarily viewed as negative factors. The model suggests 
that short intervals between sibling births (i.e., 18 months) cause 
each successive child to be born into a lower average intellectual 
environment. Long intervals between sibling births, on the other 
hand, allow for the increasing intellectual maturity of the siblings, 
and additional children will be born into a family with a relatively 
higher average intellectual environment. 
With the birth of the second child, the confluence model pre-
sumes a decrement in the average intellectual environment of the 
family. The first born, then, assumes a teaching function which 
requires a period of years before it is reflected in an increased 
rate of intellectual growth relative to the only child. This effect 
can lead to the only child demonstrating superior intellectual func-
tioning at younger ages compared to the first born in a family of 
two. However, this effect should be temporary and, at maturity, the 
first born should be superior to the only born on intellectual per-
formance. 
Svanum and Bringle (1980) tested the confluence model on a 
population of seven thousand sixty (7,060) six to eleven year old 
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males and females. Intelligence was measured by the Wechsler 
Intelligence Scale for Children. Educational achievement was measured 
on the Wide Range Achievement Test. Multiple regression analyses were 
used to assess the data. The findings indicated that analysis of 
the relationship of family size to intellectual development and educa-
tional achievement provided support for the confluence model. However, 
the birth order effect, which is independent of family size and SES 
(socio-economic status), demonstrated no significant relationship to 
measures of intelligence nor achievement. 
Svanum and Bringle suggest that the theoretical constructs of 
the confluence model, namely, the "teaching effect" and the "intel-
lectual envirorunent", should be further elaborated upon and quanti-
fied if possible. Additionally, it was suggested that these con-
structs be examined over time within families. 
Recapitulation 
This review of the literature partially reflects the state of 
the field of knowledge concerning the relationships among biorhythms, 
sex, intelligence, achievement, and birth ord~r. Overall, the studies 
cited here have demonstrated conflicting findings, and many unresolved 
issues (i.e., the relationship of birth order, sex and intelligence 
to achievement). 
A primary purpose of the present investigation is to lend some 
clarity to these unresolved relationships (i.e., birth order and achievement, 
sex and achievement, intelligence and achievement, and birth order and 
achievement). 
Biorhythm remains a questionable phenomenon as attested to by 
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the paucity of available literature in the area. It is a relatively 
new field in terms of amount of research generated to date, and like 
the other variables of birth order, sex, and intelligence requires 
additional detailed exploration. However, some real disadvantages to 
any theory are the reserved bias under which the theory is scrutinized 
and skeptical concerns as to legitimacy of the area as a fruitful 
area of scientific investigation. To these queries, biorhythm theory 
must reply. For this to occur, the biorhythm theory must be granted 
scientific expression through exploratory hypothesis testing. 
Hans Schwing's early research (1939) in the field of biological 
rhythms investigated seven hundred (700) serious accident cases based 
on data from insurance companies. Similar data was obtained for three 
hundred (300) accident fatalities. All data was related to the occur-
rence of critical days in their emotional and physical rhythms. 
Analysis of the physical and emotional rhythms accounted for slightly 
more than fifteen percent (15%) of the days in the biorhythmic life-
span as critical, while the remaining eighty-five percent (85%) 
accounted for mixed rhythms. The conclusion drawn was that if acci-
dents occur randomly and are unrelated to biorhythm, then only fifteen 
to twenty percent (15% to 20%) of these events will occur on critical 
days since they account for only 15% to 20% of the total number of 
days. Schwing's results indicated that accidents were five times more 
likely to occur on critical days than mixed rhythms. 
Analysis of the causalty figures was as impressive as findings 
for serious accidents. Of the three hundred (300) deaths, sixty-five 
percent (65.7%) occurred on critical days as opposed to chance 
prediction of no more than twenty percent (20%). Death was eleven 
times more to occur on a critical day than on a mixed rhythm day. 
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From the medical component, Reisman and McCloskey (1974) were 
able to relate the manifestation of periodic fever, occurring every 
twenty-three days, to the physical biocycle which occurs every twenty-
three days. 
The Willis study (1974) focused on all three biocycles and their 
critical days in the investigation of two hundred (200) hospital deaths 
over a four month period. 
Chance predicted a 20% occurrence of death since only 20% of all 
days are critical. Willis concluded that one hundred fifty-six deaths 
or seventy-nine percent of his sample could be related to critical 
days. 
The Neil study examined the general validity of biorhythm theory 
as it relates to academic performance. He evaluated the performance 
of graduate students in fifteen graduate courses. All courses were 
highly quantitative to diminish the effect of subjectivity. Neil 
amassed eighty-nine observations of academic performances that could 
be matched with predictions based on the intellectual biorhythm. The 
relationship of observed academic performance to performance predicted 
by biorhythm was analyzed with the outcome of three important findings. 
First, average academic performance tended to occur at many 
points along the individual's intellectual rhythm. This result was 
interpreted as confirmation of Neil's theory that biorhythmic influ-
ences predominate only in situations that are highly challenging to 
the individual--such as testing. 
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Secondly, above average academic performance tended to occur in 
challenging situations and when a student's intellectual rhythm was 
in the positive aspect of the cycle. Of the forty-six observed above 
average performance, seventy-five percent (75%) occurred during the 
positive phase of the student's intellectual cycle. 
Thirdly, the distribution of below average performances tended 
to occur more frequently in an individual cycle. Further analysis 
suggested that the distribution of poor academic performance probably 
represented the influence of all three rhythms not just the intellec-
tual rhythm. The present study addressed all three cycles. 
Conflictual statements have been cited with reference to the 
relationships of the sex, birth order and achievement variables. 
Solomon, Hirsch, Scheinfeld and Johnson (1972) purported significant 
effects for sex and family size with girls demonstrating higher 
achievement levels than boys; and higher achievement levels demonstrated 
in small families. Also of significance was the birth order family 
size interaction for small and intermediate size (4 to 5 children) 
families. No birth order differentiation was substantiated for large 
families. 
Contradictory to these findings is the research of Oberlander, 
Jenkin, Houlihan, and Jackson (1976). Their findings suggested that 
the birth order effect was greatest in large families with differentia-
tion between first born and later born decreasing with decreasing 
family size. 
The Wolf study (1967) reported on birth rank and achievement in 
the elementary school. Conclusions supported were: there is a 
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relationship between birth order and achievement; there is no relation-
ship between intelligence and birth rank nor sex of sibling; school 
achievement is related to birth order only when sex differences are 
considered; first born girls have significantly higher mean achievement 
scores than do second born brothers; third born girls have a signifi-
cantly higher mean achievement score than do second born siblings of 
either sex. 
DeLint's findings (1967) on the relationship of birth order and 
intelligence were in direct contrast to the findings of Wolf with 
regard to this relationship. DeLint administered the WAIS to measure 
the effect of birth order on intelligence. The mean intelligence for 
only and earlier born subjects was 90.76 compared to 94.92 for the 
later born subjects. She hypothesized that achievement, with parti-
cular emphasis on scientific achievement, decreased with birth order 
while mean intelligence increased with birth order. Controls for the 
effects of family size, or SES did not alter these contradictory 
findings. 
However, a number of resea~chers: Tresmer (1975), Roch (1934), 
Altus (1966), Schacter (1965), Burton (1970), Oberlander, Jenkin, 
Houlihan, and Johnson (1976) have reported first borns as intellec-
tually superior to other siblings in the family. The significance 
of performance on timed measures was discussed. One way analysis 
of variance demonstrated that only born, first born, middle born, 
and last born differed significantly on timed tests, but no reliable 
different was found among birth order groups with untimed testing. 
The present study allows for a measure of intelligence that 
accommodates both timed and untimed scales. 
Kevin Marjoribanks' (1977) study examined the relationship 
between birth order and cognitive performance. Birth order showed 
little or no relation to mental ability scores unless families 
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created differential learning environments. Then, regression surfaces 
indicated ordinal position was related to cognitive performance. 
In an examination of birth order and achievement at two differ-
ent socio-economic levels, the Oberlander-Jenkin hypothesis was con-
firmed that first barns significantly excel later barns in intelligence 
and achievement. It was concluded that birth order was a significantly 
important variable meriting consideration when investigating school 
performance. First barns were superior to the only born and the 
later born, and consistently reflected higher mean scores. 
With regard to birth order, sex, and achievement, the Lonneborg 
study (1969) concluded that first barns were superior verbally and 
excelled on a range of specialized abilities many of which were 
quantitative. In both sexes, the first born was superior to only 
children. 
Morgan's examination (1976) of sex differences in factors 
related to achievement found that personality ratings most consist-
ently related to achievement were common to males and females alike. 
The implication is that differential environmental treatment condi-
tions produces differential achievement results. 
Despite the number of contradictory findings, the majority of 
the research has been supportive of the following conclusions: 
average and above performance tends to occur in challenging situations, 
and when the intellectual rhythm is in the positive aspect of the 
cycle; there is a relationship between intelligence and birth rank; 
there is a relationship between achievement and birth rank; there is 
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a relationship between sex and achievement; first borns are superior 
to the only borns and the later borns, and consistently reflect higher 
mean scores. 
CHAPTER III 
METHOD 
Statement of Hypotheses 
The following null hypotheses were tested: 
1. There is no relationship between biorhythm cycles and 
achievement scores. 
2. There is no relationship between intelligence and achieve-
ment scores. 
3. There is no relationship between sex and achievement scores. 
4. There is no relationship between order of birth and achieve-
ment scores. (Reader is referred to page 5.) 
Subjects 
Seven hundred thirty-six (736) subjects were systematically 
selected from the Bureau of Child Study (BCS) of a large, urban 
school system (Chicago, Illinois). All subjects were observed by the 
BCS at the direct request of the school and/or the parent. All sub-
jects were elementary school age children who had been referred for 
observation by the BCS for sundry reasons (e.g., poor achievement, 
emotionality, delinquency, and exceptional performance). 
The Bureau of Child Study requires each psychologist to 
administer to each child referred, a battery of intellectual and 
academic tests. The purpose for the testing is to evaluate intellec-
tual and academic performance to insure proper program placement to 
meet the student's needs. A recommendation is then considered for 
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regular or special education placement. If special education placement 
is necessary, the child cannot be placed in any of the programs in 
Special Education without the psychological report on intellectual 
functioning. Additionally, each student's parent or legal guardian 
must sign a consent form for these services indicating that informed 
consent has been given. A copy of Form E2 parental consent is presented 
in Appendix A. 
All subjects were given the Wide Range Achievement Test (WRAT), 
an individual standardized achievement test which measures three 
components of reading, spelling, and ar~thmetric. 
The Wechsler Intelligence Scale, an individual intelligence 
test, was administered to each subject from which an intelligence mea-
sure was derived. The Wechsler allows for comparisons and assessments 
at three levels--the verbal scale scores, the performance scale scores, 
and the full scale scores. The sample consisted of seven hundred 
thirty-six (736) subject referrals (children evaluated by BCS) who 
partook in this study over one academic school year. One hundred 
seventy-six of the seven hundred thirty-six student referrals were 
used in a follow-up study to the original study. 
Procedure 
When a student referral was selected for examination, the examiner 
was furnished with a consent form and the child's school records 
inclusive of medical history, previous testing data and the child's 
kardex. The kardex identifies the child by a serial identification 
number; reported the child's serial position in the family (birth 
rank); and recorded the student's birth date and sex. Since a parent 
or guardian must accompany the child at the time of examination, an 
additional check on the validity of the information in the school 
records including kardex information could be verified at that time. 
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Thus, the information necessary for this study was already 
incorporated in student records and could be verified during the 
examination period. All pertinent L~formation (birth rank, birth date, 
identification number) could then be reported on the examiner's 
separate record sheet. A sample of the examiner's record sheet is 
presented in Appendix B. 
With birth date, birth rank and serial identification reported 
in the student record and reconfirmed in the parent interview, the 
examiner then was able to code information on the subject/student 
without use of the subject's name as well as compute each subject's 
biocycles for the three rhythms (physical, emotional, intellectual) 
from the subject's confirmed birth date. 
The biocycles were obtained by summing the number of days the 
subject has lived from birth to the examination date making the neces-
sary adjustments for leap years, and then dividing the obtained figure 
by the length of the respective cycles (23, 28, 33) (e.g., physical, 
emotional, and intellectual rhythms). The remainder of each division 
indicates how far into the cycle the subject had progressed on the 
date of examination. 
Since the biocycles are assumed to be continuous curves, the in-
vestigator had to indicate and distinguish the positive phases of the 
biocurves from their negative polarities. This was done to satisfy 
the purposes of statistical analysis and reader clarity. To achieve 
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this, a modular mathematical technique was used to convert biocurve 
data into sine functions. This permitted a distinction to be made 
between positive and negative amplitudes (e.g., distinguishes positive 
and negative phases of the three cycles). This modular math technique 
also permitted the investigator to determine if there was a relation-
ship between the biocurves and the sample IQ and achievement scores at 
the time of testing (for further clarification, see Table 1). Identical 
procedures and practices were used with the follow-up group of one 
hundred seventy-six subjects. 
Summary of Instrumentation 
All subjects were individually assessed on achievement and 
intelligence measures. Measurement tools consisted of the Wide Range 
Achievement Test and the Wechsler Intelligence Scale for Children. 
The Wide Range Achievement Test (\AJRAT) measured three areas of 
achievement: reading, spelling, and arithmetic. Scoring for the 
achievement tests is reported in school years and months. For example, 
a score of 5.3 is interpreted as a fifth grade third month achievement 
level. Scoring on the Wechsler Intelligence Scale for Children (WISC) 
is reported in IQ (intelligence) points on each of its three scales; 
the verbal scale, the performance scale, and the full scale score. 
The conversions of the biorhythm curves to sine functions utilized 
a modular mathematical procedure. The employ of this procedure assumes 
that the biocurves are continuous in function. The physical (23 days), 
emotional (28 days), and intellectual (33 days) curves were represented 
by Cycles 1, 2, and 3 respectively. Each subject's age (in days) was 
divided by these cycles. The remaining fraction of the figure obtained 
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then was divided by its respective cycle days and rnultipled by 360 to 
yield a sine function (See Table 1). 
Design and Statistical Analysis 
Design stn.1cture was in the fonn of an expost facto design. The 
expost facto features of the design include the participation of all 
subjects on individual achievement measures and individual intelli-
gence measures that already had been obtained over one academic 
school year (1979-80). The other expost facto feature was the 
assessed relationship of these sample measures to the biorhythm 
cycles of the subjects at the time the subjects were tested. 
MUltiple regression analyses permitted the study of combined 
and separate effects on school achievement of biorhythms, intelligence, 
birth order, and sex. Sex is the only categorical variable of the 
four independent variables and was qualified by arbitrarily assigning 
subjects the value of "1" and "0" for females and males respectively. 
Sex, then, was treated as a "dummy" variable. 
The data is crossbroken as such: three treatment levels of 
biorhythm (+, 0, -) for the three biocycles; three levels of intelli-
gence (verbal scale, performance scale, full scale); two levels of 
sex (1, 0); and four levels of birth order (first, second, middle 
and last born) • 
Tabular representation of individual measured achievement (WRAT 
scores) was displayed as a function of each of three biocycles; each 
of three intelligence scales; four levels of birth order, and two 
levels of sex. 
The follow-up study on one htmdred seventy-six subjects also 
Table 1 
Transformation of Biocurve to Sine Function 
Cycle 1 (Period-23 day) 
Cycle 2 (Period-28 day) 
Cycle 3 (Period-33 day) 
Let x = Age in days 
Then Y1 = X (mod 23) 
Yz = X (mod 28) 
y3 = X (mod 33) 
Consider 
ll = * 360 
lz 
=* 
360 
We' 11 use 
remainder of age . 23 
remainder of age 2 8 
remainder of age 33 
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displayed individual achievement scores ~T) as a function of the 
three biocycles, the three intelligence scales, the four levels of 
birth rank, and the two levels of sex. 
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RESULTS 
In this chapter, the results relevant to each of the twelve hypo-
theses are sequentially presented. The present study focused on two 
samples; an original and a follow-up group. Each of the twelve hypo-
theses were tested against both the original and follow-up samples. A 
multiple regression procedure was utilized to analyze the data in all 
instances; alpha was set at the .01 level. The persuant narrative first 
addresses those hypotheses which demonstrated uniform, consistent find-
ings between the original and follow-up sample groups followed by a pre-
sentation of those hypotheses which reflected ambiguous findings between 
sample groups. Tables 2 and 3 present a descriptive summary for the 
original and follow-up groups. 
Results Related to Hypothesis I 
Null hypothesis I (there is no relationship between biorhythm 
cycles and spelling achievement scores) was designed to test the 
relationship between the biorhythm cycles and spelling achievement 
scores. Tables 4 and 5 display the original and follow-up data for 
the step-wise multiple regression findings related to hypothesis I. 
From summary Table 4, it is apparent that Steps 4, 6, and 7 (the 
three biocycles' coefficients: intellectual, emotional, and physical 
rhythms) were correlated significantly with spelling achievement 
scores. The intellectual coefficients (R = .6365, F = 94.50, 
df = 4,555) were the most heavily weighted of the three cycles 
contributing to the variance, followed by the emotional rhythm 
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Table 2 
Descriptive Summary for the Original Group 
Variable Mean Standard Deviation 
Sex 0.49.999 0.50044 
Birth 2.49988 1.11900 
VIQ 36.87308 15.11610 
PIQ 88.47119 13.72937 
FIQ 85.92480 12.97512 
Read 35.19090 14.72115 
Math 34.91759 19.57909 
Spell 37.39095 15.94967 
.Age 4321.92188 1201.44360 
Phys -0.01035 0.67869 
Emot 0.02355 0.68747 
Int 0.00076 0.69963 
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Table 3 
Descriptive Summary for the Follow-up Group 
Variable No. Name ~ean ~tandarct Deviation 
1 Sex 
2 Birth 2.5000 1.1212 
3 VIQ 88.5846 13.9354 
4 PIQ 92.1243 14.3736 
5 FIQ 88.9255 13.7046 
6 Reading 34.2437 16.7902 
7 Math 32.1911 17.4314 
8 Spelling 446.5803 285.4358 
9 Age 4170.6445 1904.9612 
10 Physical -0.0907 0 0 7270 
11 Emotional 0.0627 0.7361 
12 Intellectual 0.0100 0.7092 
Table 4 
Step-Wise Regression of Selected Variables Against 
Spelling Original Group 
Step Variable Mean F MUltiple Increase Std Req 
No Entered df Sguare Ratio Significance R RSq in RSg Coeff 
1 Age 1 46597.37 271.96 < .01 0.5724 0.3277 0. 3277 0.572 
558 171. 3399 
2 FIQ 2 27541.45 176.08 < .01 0.6224 0.3873 0.0597 0.245 
557 156.4133 
3 Sex 3 18812.13 121.95 < .01 0.6300 0.3969 0.0095 0.100 
556 154.2602 
4 Intellectual 4 14403.26 94.50 < .01 0.6365 0.4051 0.0083 0.091 
555 152.4180 
5 Birth 5 11767.26 78.20 < • 01 0.6423 0.4137 0.0086 -0.093 
554 150.4851 
6 Emotional 6 9930.352 66.46 < .01 0.6473 0.4190 0.0052 0.074 
553 149.4086 
7 Physical 7 8596.793 57.85 < .01 0.6505 0.4232 0.0042 -0.067 
552 148.6005 
Variables Not in Equation 
Variable Partial Correlation 
VIQ -0.04388 +'-0 
PIQ 0.05259 
READ 0.41935 
MA1H 0.45790 
Step Variable 
No Fntered 
1 Emotional 
Table 5 
Step-Wise Regression of Selected Variables Against 
Spelling Follow-up Group 
Mean F Multiple 
df 
1 
174 
Sguare Ratio Significance 
681920.3 8.74 < .01 
78022.69 
Variables Not in Equation 
Variable Partial Correlation 
Sex 
Birth 
VIQ 
PIQ 
FIQ 
Read 
Math 
Age 
Phy 
Int 
0.08822 
0.02678 
0.06883 
0.10071 
0.08485 
-0.07061 
0.06473 
-0.09672 
-0.03468 
0.12413 
R RSq 
0.2187 0.0478 
Increase Std Req 
in RSg Coeff 
0.0478 -0.219 
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coefficients in Step 6 (R = .6743, F = 66.45, df = 6,533) and physical 
rhythm coefficients in Step 7 (R = .6505, F = 57.85, df = 7,552). 
The standard regression coefficients for the intellectual, 
emotional and physical biorhythms (.091, .074, and .067, respectively) 
collectively contributed twenty-three percent of the total weight in 
the regression equation for the dependent variable, spelling achieve-
ment. Standard regression coefficients for the age variable were the 
most significant, accounting for nearly sixty percent (.572) of the 
regression weight in the prediction equation (See Table 4). From the 
analysis of the data in Table 4 it is assumed that the int~llectual, 
emotional and physical rhythms are correlated significantly with 
spelling achievement scores for the original group study. Therefore, 
these findings led to the rejection of the null hypothesis I. 
Findings for the follow-up group (See Table 5) indicated only 
one step (emotional biorhythm). The coefficients for the emotional 
biocycle (R = .2187, F = 8.74, df = 1,174) were significantly corre-
lated with spelling achievement. The standard regression coefficient 
for the emotional biorhythm accounted for twenty-two··percent of the 
regression weight. Based on analysis of the data in Table 5, there 
is apparent support for rejecting null hypothesis I with regard to the 
significance of the relationship between the emotional biocycle and 
spelling achievement scores. 
Results Related to Hypothesis II 
Null hypothesis II (there is no relationship between intelligence-
IQ- and reading achievement scores) was designed to test the relation-
ship between intelligence and reading achievement scores. Table 6 
Step Variable 
No Entered 
1 Age 
2 VIQ 
3 Sex 
Table 6 
Step-Wise Regression of Selected Variables Against Reading 
Original Group 
df 
1 
558 
2 
557 
3 
556 
Mean F 
Square Ratio Significance 
58406.90 204.97 < .01 
284.9487 
44634.56 194.02 < • 01 
230.0525 
30894.39 137.72 < • 01 
224.3259 
Variables Not in Equation 
Variable 
Birth 
PIQ 
FIQ 
Math 
Spell 
Phy 
Emo 
Int 
Partial Correlation 
-0.07321 
0.00745 
0.05858 
0.76018 
0.44041 
-0.06115 
-0.04636 
0.06274 
Multiple 
R RSq 
0.5183 0.2687 
0.6408 0.4106 
0.6529 0.4263 
Increase Std Reg 
in RSq Coeff 
0.2687 0.564 
0.1429 0.406 
0.0157 0.128 
indicates that the verbal IQ coefficients of Step 2 (R = .6408, 
F = 194.02, df = 2,557), were the only significant intelligence 
coefficients correlated with reading achievement scores for the 
original group. Standard regression coefficients for the variable, 
age and verbal intelligence (.564 and .406, respectively) were 
accountable for ninety-six percent of the regression weights in the 
present equation. Therefore, the null hypothesis which stated no 
relationship between verbal intelligence and reading achievement is 
rejected. 
Summary findings for the follow-up group are presented in 
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Table 8. Of the three levels of intelligence, the composite IQ score 
(full scale score) was selected as being significantly correlated with 
reading achievement scores (See Step 1). Sixty-six percent of the 
Beta weights for this equation were attributed to the standard regres-
sion coefficients for the full scale intelligence (.328) and age (.333) 
variables (See Table 8). Based on these findings the null hypothesis 
is rejected for the follow-up study. 
From the analyses of Tables 6 and 8, it is presumed that there 
is support for stating that there is a significant correlational 
relationship between intelligence scores and reading achievement 
scores for the original as well as the follow-up sample. 
Results Related to Hypothesis III 
Null hypothesis III (there is no relationship between intelli-
gence scores and arithmetic achievement scores) was tested for 
significance of correlation with regard to arithmetic achievement 
scores. The verbal IQ coefficients (R = .4732, F = 80.37, 
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df = 2,557) listed in Step 2 of Table 9 are the only reported IQ 
coefficients bearing a significant relationship to arithmetic achieve-
ment scores for the original group study. Twenty-three percent of 
the regression weight was accounted for by verbal intelligence, where-
as standard regression coefficients for the age variable accounted 
for forty-one percent (.412) of the weight in this equation. Null 
hypothesis III, regarding the significance of relation between verbal 
intelligence and arithmetic achievement scores, is rejected for the 
original group at the .01 level. 
Based on the summary findings of Table 10 for the follow-up 
study, it is evident that the verbal IQ coefficients are significantly 
correlated with arithmetic achievement scores. The coefficients are 
listed, accordingly, in Step 2 (R = .5691, F = 21.79, df = 2,173, std. 
reg. coeff. = .379). Based on the summary data, the null l1ypothesis 
stating no relationship between verbal intelligence and arithmetic 
achievement is rejected for the follow-up study. 
Results Related to Hypothesis IV 
In order to determine a significant correlation between the 
biocycles and reading achievement, null hypothesis IV (there is no 
relationship between the biorhythm cycles and reading achievement 
scores) was tested. Tables 6 and 8 list the original and follow-up 
data, respectively, for the null hypothesis. It is apparent from the 
analysis of summary tables (Tables 6 and 8) that the coefficients for 
the variables of interest (physical, emotional, and intellectual 
rhythms) were not entered into the regression equation. Based on 
these findings, it is assumed that the biocycle coefficients were 
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not significantly related to reading achievement scores. 
The biocycles partial correlations for both the original and 
follow-up groups are displayed in Table 7. The biocycle coefficients 
were not significantly related to reading achievement scores for the 
follow-up group even with alpha extended to the .01 level. However, 
the coefficients for the physical rhythm in Step 1 (F = 6.12, 
df = 1,558) and Step 2 (F = 4,77, df = 2,552) of the original group 
data demonstrated significance at the .OS level (See Table 7). 
It was concluded from the data that the biocycle variables 
demonstrated no significant correlation with reading achievement 
scores neither in the original, nor in the follow-up group. The 
physical rhythm was significant at the .OS level for the original 
group data. These findings support null hypothesis IV stating that 
there was no relationship between biorhythm cycles and reading 
achievement scores. 
Results Related to Hypothesis V 
Null hypothesis V, which states there is no relationship 
between biorhythm ~ycfes and arithmetic achievement, was tested for 
correlational significance with regard to arithmetic achievement 
scores. Since the coefficients for the biorhythm variables were not 
entered into the regression equation, it is concluded (See Table 9) 
from the data that the biorhythm variables were not significantly 
correlated with arithmetic achievement scores for the original group 
study. Based on these observations, the null hypothesis for the 
original sample '~as not rejected. 
Summary findings from the regression against arithmetic 
Table 7 
Partial Correlations and F Ratio of Variables (Phy-Emo-Int) Not Entered 
for Equation at Each Step for Original Group 
Step No Variable Partial F to 
Not Entered Correlation Enter (Significance 2 
1 Physical Rhythm -0.10427 6.12 < .OS 
Emotional Rhythm -0.00273 0.00 
Intellectual Rhythm 0.06764 
2 Physical Rhythm -0.09163 4. 71 < • OS 
Emotional Rhythm -0.02863 0.46 
Intellectual Rhythm 0.06960 2. 71 
3 Physical Rhythm -0.06118 2.08 < .OS 
Emotional Rhythm -0.04636 1.20 
Intellectual Rhythm 0.06274 2.19 
Follow-up Group 
1 Physical Rhythm 0.02278 0.09 
Emotional Rhythm 0.08841 1. 21 
Intellectual Rhythm 0.1214S 2.S9 
2 Physical Rhythm 0.03344 0.19 
Emotional Rhythm 0.072S1 0.91 
Intellectual Rhythm 0.12372 2.67 
.j::>. 
-.._J 
Step Variable 
No Entered 
1 FIQ 
2 Age 
Table 8 
Step-Wise Regression of Selected Variables Against 
Reading Follow-up Group 
Mean F Multiple 
df 
1 
174 
2 
173 
Sguare Ratio Significance R 
5323.684 21.05 < .01 0.3285 
252.9339 
5374.797 24.10 < .01 0.4668 
223.0323 
Variables Not in Equation 
Variable 
Sex 
Birth 
VIQ 
PIQ 
Math 
Spell 
Phy 
Emo 
Int 
Partial Correlation 
0.04988 
0.00516 
0.11252 
-0.08319 
0.07631 
-0.09232 
0.03344 
0.07251 
0.12372 
RSg 
0.1079 
0.2179 
Increase Std Req 
in RSg Coeff 
0.1079 0.328 
0.1100 0.333 
Step Variable 
No Entered 
1 Age 
2 VIQ 
3 Sex 
4 Birth 
Order 
Table 9 
Step-Wise Regression of Selected Variables Against Math 
Original Group 
Mean F Multiple 
df Sguare Ratio Significance R RSg 
1 36305.11 113.82 < .01 0.4116 0.1694 
558 318.9646 
2 23994.89 80.37 < .01 0.4732 0.2240 
557 298.5596 
3 18248.20 13.59 < .01 0.5054 0.2555 
556 286.9475 
4 14400.77 51.01 < .01 0.5185 0.2688 
555 282.3142 
Variables Not in Equation 
Variable Partial Correlation 
PIQ -0.05592 
FIQ -0.01946 
Read 0.75923 
Spell 0.46086 
Phy -0.03429 
Emo -0.02810 
Int 0.07993 
Increase Std Req 
in RSg Coeff 
0.1694 0.412 
0.0545 0.235 
0.0815 0.181 
0.0133 -0.116 
+:-
~ 
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achievement scores for the follow-up study (See Table 10) indicate 
that the coefficients for the biorhythm cycles were not entered into 
the regression equation. Thus, it is concluded that the biorhythm 
coefficients were not significantly correlated with arithmetic 
achievement scores. Therefore, null hypothesis V is not rejected for 
the follow-up sample. 
Results Related to Hypothesis VI 
Null hypothesis VI (there is no relationship between order of 
birth and reading achievement scores) was tested in order to deter-
mine correlational significance between the variables birth order and 
reading achievement. The results of the regression procedure are 
listed in Tables 6 and 8 for the original and follow-up group, 
respectively. It is evident from observation of the two tables 
that the variable of interest, birth order, was not entered into the 
regression equation for either sample. It is concluded from the data 
that the birth order coefficients were not significantly related to 
reading achievement scores. Findings for both studies were in support 
of not rejecting the null hypothesis. 
Results Related to Hypothesis VII 
Null hypothesis VII (there is no relationship between intelli-
gence scores and spelling achievement scores) was tested to determine 
correlational significance between intelligence scores and spelling 
achievement scores. Summary regression findings against spelling 
achievement (See Table 4) evidence that of the three intelligence 
scales, only the composite scale score (full scale intelligence 
quotient) was significantly correlated with spelling achievement 
Table 10 
Step-Wise Regression of Selected Variables Against Arithmetic 
Follow-up Group 
s·tep-~ Variable--. --- ---~ ---- ~ -----F·-~ Multiple Increase Std Req 
No Entered df Ratio Significance R RSq in RSq Coeff 
1 Age 1 5191.637 20.71 < .01 .4286 .1837 .1837 .429 
174 250.7259 
2 VIQ 2 4575.875 21.79 < .01 . 5691 . 3239 .140 . 379 
173 209.9634 
Variables Not in Equation 
Variable Partial Correlation 
Sex 0.16600 
Birth -0.04737 
PIQ -0.06052 
FIQ -0.01137 
Read 0.78798 
Spell 0.44171 
Phy -0.00909 
Emo 0.06354 
Int 0.05600 
Ln 
f-' 
scores for the original group study. The full scale coefficients, 
as listed in Step 2, are: R = .6224, F = 176.08, df = 2,557, 
std. reg. coeff. = .245. The standard regression coefficient for 
the independent variable, full scale intelligence was responsible 
for twenty-five percent of the variance in spelling achievement 
scores. Therefore, null hypothesis VII is rejected. 
Summary findings of the regression against spelling for the 
follow-up group are displayed in Table 5. It is apparent that the 
coefficients for the variables of interest (VIQ-PIQ-FIQ), were not 
entered into the regression equation. It is assumed that the 
intelligence scores were not significantly related to spelling 
achievement scores for the follow-up study. Consequently, null 
hypothesis VII is not rejected. 
Results Related to Hypothesis VIII 
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In order to determine a significant correlation between sex and 
reading achievement scores, null hypothesis VIII (there is no relation-
ship between sex and reading achievement scores) was tested. The 
stepwise multiple regression results used to test hypothesis VIII are 
presented in Tables 6 and 8. Step 3 of Table 6 indicates that the 
coefficients related to the variable sex were significant at the .01 
level (R = .6529, F = 137.62, df = 3,556, std. reg. coeff. = .128). 
The standard regression coefficient for the independent variable, sex 
indicated that thirteen percent of the variance in reading achievement 
scores was attributed to the sex variable. Null hypothesis VIII, 
which states there is no relationship between sex and reading achieve-
ment is, therefore, rejected. Accordingly, it is assumed that the 
variable sex was significantly correlated with reading achievement 
scores. 
Summary findings on the regression against reading for the 
follow-up group (See Table 8) indicate that the variable sex was not 
entered into the regression equation; thus, the sex variable coeffi-
cients were not significantly related to reading achievement scores 
for the follow-up study. Therefore, the null hypothesis is not 
rejected for the follow-up study, and it is presumed that, for this 
group, there is no significant correlation between the variable sex 
and reading achievement scores. 
Results Related to Hypothesis IX 
Null hypothesis IX (there is no relationship between sex and 
spelling achievement scores) tested for correlational significance 
between the variable sex and spelling achievement scores. Summary 
findings from Table 8 indicate that the coefficients related to the 
variable sex (R = .6300, F = 121.95, df = 3,556, std. reg. coeff. = 
.100) were significant for the original group when regressed against 
spelling achievement scores (See Step 3). Therefore, since there is 
a significant correlational relationship between sex and spelling 
achievement scores, null hypothesis IX is rejected. 
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However, the summary of regression findings against spelling 
for the follow-up group indicate that the variable sex was not of 
sufficient significance to be entered into the regression equation. 
Findings were in support of not rejecting the null hypothesis for the 
follow-up study. 
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Results Related to Hypothesis X 
The regression results used to test hypothesis X (there is no 
relationship between sex and arithmetic achievement scores) are pre-
sented in Tables 9 and 10. The original group study yields the follow-
ing coefficients (R = .5054, F = 3.59, df = 3,556, std. reg. coeff. = 
.181) for the sex variable (See Table 9, Step 3). These summary 
findings indicate that the coefficients related to the variable sex 
were significant when regressed against arithmetic scores. It is 
concluded from the summary data that there is a significant correla-
tional relationship between the variable sex and arithmetic achieve-
ment scores. Subsequent to analysis of the summary findings on 
arithmetic achievement for the original sample, null hypothesis X 
(there is no relationship between sex and arithmetic scores) was 
rejected. 
Table 10 presents the regression results for the follow-up 
sample with regard to sex and arithmetic achievement scores. Analysis 
of the findings indicate that the related coefficients for the 
variable sex were not entered into the regression equation. There-
fore, hypothesis X was not rejected for the follow-up sample. 
Results Related to Hypothesis XI 
Null hypothesis XI (there is no relationship between order of 
birth and spelling achievement scores) tested for correlational 
significance between the birth order variable and spelling achieve-
ment scores. TI1e data are displayed in Table 4 for the original 
group study. Step 5 demonstrates that the coefficients related to 
the birth order variable were significantly correlated with spelling 
achievement scores and were accountable for twelve percent of the 
variance in the spelling achievement scores. Thus, null hypothesis 
XI is rejected for the original study. 
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Analyses of regression findings for the follow-up study (See 
Table 5) readily reveals that the birth order coefficients were not 
entered into the regression equation and, thus, it is concluded that 
the coefficients related to the birth order variable were not corre-
lated significantly with spelling achievement scores. Therefore, the 
null hypothesis is not rejected for the follow-up study. 
Results Related to Hypothesis XII 
The regression results utilized to test hypothesis XII (there 
is no relationship between order of birth and arithmetic achievement 
scores) are presented in Tables 9 and 10. Step 4 of Table 9 lists 
the coefficients for the birth order variable (R = .5185, F = 51.01, 
df- 4,555, std. reg. coeff. = 0.116). Analysis of the data indicates 
that the birth order coefficients were significantly correlated with 
arithmetic scores for the original sample. Based on these summary 
findings, null hypothesis XII is rejected, and it is concluded that 
there is a significant correlational relationship between birth order 
and arithmetic achievement scores. 
The regression results for the follow-up study are displayed in 
Table 10. It is apparent from observation of the data that the 
variable birth order was not entered into the regression equation. 
Therefore, it is concluded that the birth order variable bears no 
significant relationship to arithmetic achievement scores. Null 
hypothesis XII is not rejected for the follow-up study. 
Integrative Summary 
Null hypotheses one, two and three were rejected for both the 
original and follow-up samples. These hypotheses stated there was 
56 
no significant relationship between: biocycles and spelling achieve-
ment scores; intelligence and reading achievement scores; nor intelli-
gence and arithmetic scores, respectively. Therefore, it was con-
cluded that significant correlational relationships were evidenced 
with regard to the null hypotheses one, two, and three. 
Null hypotheses four, five and six stated that there was no 
significant relationships between biocycles and reading achievement 
scores; between biocycles and arithmetic achievement, nor between 
birth order and reading achievement scores. These hypotheses (four, 
five, and six) were not rejected for original and follow-up samples. 
Therefore, it was concluded that the findings were in support of the 
null statements for hypotheses four, five, and six. 
Findings for hypotheses seven, eight, nine, ten, eleven, and 
twelve were considered ambiguous and inconclusive based on the incon-
sistency in findings between original and follow-up groups. It is 
important to note that each hypothesis (seven through twelve) was 
consistently rejected for the original group, but was consistently 
not rejected for the follow-up group. These null hypotheses stated, 
respectively, that there was no significant relationship between: 
intelligence and spelling achievement scores; sex and reading achieve-
ment scores; sex and spelling achievement scores; sex and arithmetic 
achievement scores; birth order and spelling achievement scores; nor 
birth order and arithmetic achievement scores. Therefore, it was 
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concluded from the data that the findings were contradictory and 
inconclusive. The explanation for these ambiguous results is possibly 
related to statistically reflected differences in the sampling distri-
butions for the two groups. A more extensive rationale for these 
findings is systematically presented in Chapter V. 
rnAPTER V 
DISCUSSION 
Twelve null hypothesis were tested in the present study. Find-
ings for six of the twelve null hypotheses were validated in the 
follow-up study. However, the remaining six null hypotheses rendered 
inconsistent findings (i.e., in each instance, the null hypothesis 
was rejected for the original study but not rejected for the follow-
up study). A brief explanation for the discrepancy in findings 
between sample groups was presented in Chapter IV, but a more 
thorough account is presented here followed by a discussion of the 
literature pertinent to the findings of this investigation. 
Unfortunately, the present investigation did not control for age 
nor intelligence variables. The difference between groups on skewness 
and kurtosis values for the intellectual variables was not consequen-
tial; however, the difference between groups on these same measures 
for the age variable was rather remarkable. That is to say that 
basically the inconsistency in findings between the original and 
follow-up studies with regard to the null hypotheses is believed to be 
attributed to the skewness and kurtosis measures of the follow-up 
sample distribution on the age variable. It is noted that the skew-
ness (4.6704) and kurtosis (20.9474) values for the age variable in 
the follow-up sample appear significantly greater than the skewness 
and kurtosis values (-0.0279, 0.8019, respectively) for the age 
variable in the original sample distribution. These measures of 
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skewness and kurtosis indicate that the distribution for the follow-up 
group was markedly different from the original group distribution on 
the age variable with the follow-up sample demonstrating more extreme 
age values, and more values at the upper limits. The age variable 
appears to be of considerable importance in the present study in that 
the step-wise regression data (Tables 4, 5, 6, 8, 9, 10) list age as 
an entry in all but one of the tables (spelling--follow-up). In sum, 
the original sample distribution more closely simulated a normal dis-
tribution, and findings generated from the follow-up sample were con-
sidered to be ambiguous and less powerful. 
Based on the above inconsistencies between the original and 
follow-up samples, it was concluded that: since the twelve null 
hypotheses were tested on basically different groups with regard to 
the age variable; and since the age variable contributed so heavily 
to the regression equation at every level of achievement, uniformity 
of results could not be anticipated. For the purpose of reader 
clarity, this information should be noted when reading the discussion 
related to those hypotheses with dubious findings. 
Discussion Related to Hypotheses One, Four and Five 
The three biocycles were calculated from the subject's birth 
date and were presumed to be a continuous function. On the basis of 
this presumption, and for purposes of statistical analysis, the bio-
curve data were converted to sine functions by employing a modular 
mathematical technique. This mathematical procedure allowed distinc-
tions to be made between positive and negative amplitudes of the three 
biocurves (See Table 1). This procedure was duplicated with the 
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follow-up sample. 
The independent variables that were investigated in null hypo-
theses one, four and five were the three biorhythm cycles. The Wide 
Range Achievement Test was employed to measure the three levels of 
achievement: reading, spelling, and arithmetic. In the present 
study, the biorhythm cycles reflected a significant correlation with 
only one of the three levels of achievement (see regression findings 
on spelling, Tables 4 and 5). The null hypotheses predicted no rela-
tionship between biocycle and achievement scores. At most, an 
overall assessment of the biocycle findings from this study would 
seemingly indicate that the biorhythm effect manifests itself in 
rote performance situations such as spelling. This finding while 
weak parallels some of the literature citing support for the bio-
rhythm theory. Much of the supportive research on biorhythm has been 
in the area of rote performance (i.e., accident actuaries on driving, 
piloting, assembly line production) as opposed to scholastic achieve-
ment. 
In addition to the rather negative results discussed above, only 
minimal evidence was found in the present study to support the rela-
tionship between biorhythm theory and school achievement. Unfortu-
nately, there were only two published studies in the literature that 
specifically dealt with biorhythm theory and scholastic achievement. 
MCPhail (1976) investigated the relationship of test scores to 
subjects' high and low biocycles with findings which failed to reject 
the null hypothesis at the .OS level. However, Neil (1977) rejected 
the null hypothesis. The relationship of observed academic performance 
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to performance predicted by the biocycles was analyzed with findings 
in support of a definite causal relationship between the biocycles 
and academic performance. Therefore, the available literature on 
biorhythms and scholastic achievement is contradictory as well as 
limited even though a great deal of attention has been generated in 
the area of biorhythm theory. Indications from the present study 
suggest that the biocycles are possibly sensitive to some forms of 
rote performance (spelling achievement). Yet, with the exception of 
this one instance, the biorhythm variables were not correlationally 
related to the achievement measures. Perhaps, presentation of a more 
detailed, controlled experimental treatment would resolve the issue 
of biorhythm theory as a current "pop" topic of interest versus its 
dubious legitimacy as an area of investigation. Overall, the power 
of negative evidence generated thus far, including the present study, 
suggest that the biocycles are unpredictable and inconsistent at 
best; and, at worst, fail to demonstrate functional utility. 
Discussion Related to Hypotheses Two, Three, and Seven 
The Wechsler Intelligence Scale for Children was employed to 
measure individual, intellectual performance for both the original 
and follow-up samples. Scoring on the Wechsler Intelligence Scale 
for Children (WISC) was reported in IQ (intelligence) points on each 
of three scales; the verbal scale, the performance scale, and the 
full scale score. 
The independent variable investigated in hypotheses two, three 
and seven was that of intelligence. The literature cited linear rela-
tionships with regard to intelligence and academic achievement with 
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particular emphasis on the relationship of verbal intelligence and 
scholastic achievement (DeLint, 1967; Oberlander, Jenkin, Houlihan, 
and Johnson, 1976). In the present study, verbal intelligence was 
found to be a significant variable since it was statistically repre-
sented in all regression findings related to academic achievement. 
This finding is consistent with the existing literature which empha-
sizes the importance of verbal intelligence on facility with reading 
and mathematic proficiency. It has been reported that verbal intelli-
gence is the most influential source affecting academic achievement. 
Generally, research in this area suggests that reading and arithmetic 
skills are similar, in that proficiency in both skill areas is heavily 
influ~nced by verbal intelligence. The present findings supported 
this assumption. 
Discussion Related to Hypotheses Six, Eleven, and Twelve 
Information pertaining to the subjects ordinal position within 
the family constellation was obtained from school records and verified 
in the parent interview prior to the student's evaluative session. 
Subjects were assigned to the following categories based on their 
ordinal rank: first and only born, second born, middle born, and 
last born. 
Null hypotheses six, eleven, and twelve investigated the rela-
tionship of birth order to academic achievement. It was predicted 
that there was no relationship between order of birth and achievement 
scores. For null hypothesis six, the original and follow-up sample 
findings were in support of not rejecting the null hypothesis with 
respect to reading achievement scores/birth order relationship. 
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Statistically significant findings were found for hypotheses eleven, 
and twelve which examined the relationship of birth order to spelling 
and arithmetic achievement scores, respectively. Original sample 
findings rejected both null hypotheses; testing relationships of birth 
order and spelling and birth order and arithmetic. However, follow-up 
sample findings on both the spelling and arithmetic achievement 
scores supported not rejecting the null. The rationale for the 
inconsistency in findings was presented earlier in this chapter. 
Overall, the published literature on the birth order effect has 
cited a pattern of inconsistent findings. Null hypothesis six and 
follow-up sample findings for null hypotheses eleven and twelve 
demonstrated support for the position that birth order effect has 
little or no relation to mental ability scores (~furjoribanks, 1972). 
However, findings from the original sample for hypotheses eleven and 
twelve supported the opposing findings of DeLint (1972), and Oberlander 
and Jenkin (1976), which promoted the significance of the birth 
order effect. The original sample findings of the present investiga-
tion appears to be more reliable in all instances since this sample 
was more normally distributed than the follow-up sample, and was 
larger in size (560 subjects), and, subsequently more powerful than 
the follow-up sample (176 subjects). Still, the issue of birth order 
effect is not completely resolved since the present findings also 
indicate a necessity for future research in this area. 
Discussion Related to Hypotheses Eight, Nine, and Ten 
The sex of the subjects was considered to be a categorical 
variable and subjects were arbitrarily assigned a value of "1" for 
64 
female, and "0" for male. 
The independent variable examined in null hypotheses eight, nine 
and ten was the sex of the child referred. The null hypotheses, 
which predicted no relationship between sex and achievement scores, 
were rejected in the original sample findings for the three levels 
of achievement but were not rejected in the follow-up findings. The 
present findings were conflictual with regard to the significance of 
the variable sex and, also, with the cited literature in the area. 
However, the original sample findings from the present investigation 
were congruent with the publishing findings on sex and achievement, 
and were assessed as more reliable measures of the sex/achievement 
relationship based on the size and general normality of the original 
sample distribution. Few question the existence of sex differences 
and their effect on academic performance. Unfortunately, the 
inability of the present study to fully duplicate the findings cited 
in the literature suggest a problem with design control which has 
already been addressed (i.e., age variable and power; see page 59). 
Suggestions for Future Research 
The present research design accommodated a follow-up study to 
validate findings from the original study. As a design feature, the 
inclusion of a follow-up study was proven to be beneficial and its 
merits should be carefully considered when considering future 
research. 
It may prove beneficial to block on each independent variable 
of interest in future design considerations. For example, the signi-
ficance age bears on the analysis of data from the present study 
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suggests the need to exercise available controls when considering 
future correlational models. Hopefully, the control established by 
blocking on this age variable would help insure homogeneity of groups 
and eliminate discrepant skewness and kurtosis values between groups. 
The present study employed two samples comprised of seven 
hundred and thirty-six subjects from a predominantly Black and low 
SES population. Validation of present findings from other ethnic and 
SES populations is also needed. A similarly designed study, incor-
porating the modification noted earlier, could be executed across 
school districts that have a middle class and racially diversified 
student body. A cross validation of findings should prove beneficial. 
The present study investigated the relationships among bio-
rhythms, sex, birth order, intelligence, and academic achievement. 
Of the independent variables that were examined (i.e., biorhythm, 
sex, birth order, intelligence), all, with the exception of the bio-
cycles, were found to be consistently significant across the three 
levels of academic achievement. 
Over the years, interest in the biorhythm theory has greatly 
accelerated. Too few studies have been generated in the area to 
tacitly reject biorhythm theory; those studies already undertaken 
have not exercised the need design and statistical controls. 
The present design manifested a divergence between original 
and follow-up sample in power (related to difference in size of the 
two samples) and on the age variable. Only two other studies have 
been cited in literature concerned with the relationship of biotheory 
and academic achievement. In both of these studies biotheory was 
tested against an exceptionally small sample and follow-up investiga-
tions were neglected. Particular attention should be focused on the 
analysis of relationships of biorhythm on scholastic achievement and 
rote performance skills. The limited research in these areas support 
a need for further analytical exploration. 
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rnAPTER VI 
Sl.JM.fARY 
The overall purpose of this study was to investigate the rela-
tionship among biorhythm cycle, sex, birth order, intelligence and 
academic achievement. Overall, seven hundred and thirty-six lower 
socio-economic elementary school age students participated in this 
exploratory, correlational study. Five hundred and sixty subjects 
were randomly assigned to the original group sample, and one hundred 
seventy-six lower socio-economic subjects were randomly assigned to 
the follow-up sample. The follow-up sampling procedure was employed 
to validate the findings from the original group investigation. 
Twelve null hypotheses were systematically examined in this 
study. Of the twelve null hypotheses tested, six were rejected and 
the remaining six were partially rejected from findings generated by 
the two sampling groups. Utilizing a step-wise multiple regression 
procedure, three of the four independent variables (birth order, sex 
and intelligence) were statistically related to the three levels of 
scholastic achievement measured by the Wide Range Achievement Test 
(reading, spelling and arithmetic achievement). However, findings 
from the study on the biocycles were only supportive of a relationship 
between the biorhythms and rote task performance but were not suppor-
tive of a relationship between biorhythm and academic achievement as 
traditionally conceptualized (reading, spelling and arithmetic skills). 
Overall, these rather inconsistent findings concerning relationships 
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between intelligence and spelling achievement; sex and reading achieve-
ment; sex and spelling achievement, sex and arithmetic achievement; 
birth order and spelling achievement; and birth order and arithmetic 
achievement were accounted for with an explanation concerning the 
heterogeneity of the sampling distribution with regard to level of 
power (sampling size 560 for original group and 176 for follow-up) 
and the age variable. 
Generally, the present study disclosed that the relationships 
awDng biocycles, birth order, sex, and intelligence are complex and 
appear to be rather inconsistent with respect to the positiveness or 
negativeness of their influence, as speculation might suggest. Never-
theless, the present exploratory study, inconsistent and conflicting 
as the results are in many instances, points, to several findings 
that appear interesting and worth further research~ 
1. Ten of the twelve null hypotheses under investigation were 
consistently rejected by findings rendered when tested against the 
original group sample. 
2. In both the original and follow-up studies, significant 
correlational relationships were established between the biocycles 
and spelling achievement scores; intelligence and reading achievement 
scores; and, intelligence and arithmetic scores. 
3. Findings related to the biorhythm variables lend some sup-
port to research in the area of biorhythm and rote task performance. 
However, no evidence was generated to support an overall relationship 
between the biocycles and educational achievement. This finding 
corresponds with the majority of limited citings in the literature 
relating biorhythm cycles and scholastic achievement. 
4. The age variable was found to be the most influential in 
its contribution or influence on the magnitude of change in the 
achievement scores. 
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5. Findings on the effect of ordinal position within families 
(birth order) were minimal and as conflictual as the research cited to 
date. The present results were congruent with the current research 
of Svanum and Bringle (1980) on the confluence model. 
In sum, this study, in accordance with the majority of findings 
in this limited area of research, demonstrated no viable support for 
biorhythm as an index of academic achievement. Findings were only 
supportive of a relationship between the biocycles and rote task 
performance--a very limited area in which biorhythm theory has 
experienced some success and careful documentation. Further research 
should perhaps be directed at delineating the specific biorhythm-rote 
performance relationship in order to amend and shape biorhythm theory 
with regard to this relationship. Inconsistent findings, inappropriate 
and weak methodology in conjunction with an insufficient theoretical 
model have impeded research with regard to these relationships. For 
nearly a century, the effects of birth order, family size, sibship, 
sibling spacing have been controversial constructs in the confluence 
model. Perhaps further research that attempts to quantify and 
elaborate the model's explanatory constructs over time would prove 
productive. 
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APPENDIX A 
FORM I .-'!• 2 SO 
I hereby give my informed consent to have my child, 
-----------------------------• evaluated by a Board of Education 
Sc~0nl Psychologist. This authorization is limited to a period 
of s1x (6) months from this date. Any evaluation done after 
ti':::.t ::!,'ite will require my written consent in advance. 
I understand that my child may be assessed by a psycholo-
rt.;::-+ 
;.• ••• /4 i~ all areas including social and emotional status, general 
i :. ~ ·c- ~ ·: :·~'-::nee, academic performance, and soci a 1 motor abilities. 
t~ ~~~ in determining an appropriate educational program. 
I have be~n provided an adequate explanation as to the 
r:~son and nature of this psychological examination. 
(Parent) 
· .. -: ,,. .,., ~ ~~n- m •-•- • •- • •- • •• • • • • • • • • • • • • m • lSI- • • sa •,.. • m am ..gc .. 
I do not give my consent for such psychological evaluation. 
: ~;ill contact you regarding this matter on (date) _______ _ 
Parent's Signature 
Phone N:..:mber Date 
APPENDIX B 
(1/76) 
CHICAGO BOARD OF EDUCATION 
TENfATIVE REPORT OF PSYCHOLOGICAL EVALUATIONS 
CONFIDENTIAL 
TO: PRINCIPAL: 
82 
--------------------~ ----~s=CH~oo~L-----------
DATE OF EXAMINATION 
----------------------
GRADE 
-----------------------
CHILD'S NAME AGE DOB 
------------- --------- ----------------
I.D.# 
------------------
PARENf OR GUARDIAN ADDRESS 
---------------- ----------------
REASON FOR REFERRAL: 
TESTS USED: 
RESULTS C.A. I.Q. (V.S.) I.Q. (P.S.) 
------- ------- -------
I.Q. (F.S.) C.S. M.S. I.Q. 
------- ------
COMMENTS: 
TE.~ATIVE REC. : 
EMH 
------
TMH 
------
RET. REG. GR. 
-------
L.D. 
--------
PSYCHIATRIC 
----------
OTHER 
------------------------------------------------
DATE OF REPORT 
---------- SIGNATURE OF PSYCHOLOGIST 
APPENDIX C 
'<:!" 
00 
Correlation Matrix 
Sex Birth VIQ PIQ FIQ Read Math Spell Age Phy Emo Int 
1 2 3 4 5 6 7 8 9 10 11 12 
Sex 1 1.0000 
Birth 2 0.0000 1.0000 
VIQ 3 -0.2068 -0.0358 1.0000 
PIQ 4 -0.2128 -0.0131 0.6214 1.0000 
FIQ 5 -0.2158 -0.0275 0.9079 0.8803 1.0000 
Read 6 0.0674 -0.0773 0.3093 0.2267 0.3163 1.0000 
Math 7 0.1432 -0.1308 0.1805 0.0911 0.1672 0.8204 1.0000 
Spell 8 0.0668 -0.1017 0.1472 0.2143 0.1997 0.6527 0.6202 1.0000 
Age 9 0.0413 -0.0130 -0.1244 -0.0047 -0.0765 0.5183 0.4116 0.5724 1.0000 
Phy 10 -0.1817 0.0238 -0.0567 0.0267 -0.0351 -0.0601 -0.0550 -0.0570 0.0559 1.0000 
Emo 11 0.0945 -0.1034 0.0373 -0.0953 -0.0302 0.0562 0.0646 0.1558 0.1129 -0.0794 1.0000 
Int 12 0.0439 0.0125 0.0125 -0.0957 -0.0467 0.0543 0.0690 0.0787 -0.0069 0.0778 0.0796 1.0000 
ll'l 
00 
Correlation Matrix 
Sex Birth VIQ PIQ FIQ Read Math Spell Age Phy Erno Int 
1 2 3 4 5 6 7 8 9 10 11 12 
Sex 1 1.0000 
Birth 2 0.0000 1.0000 
VIQ 3 -0.2941 0.0304 1.0000 
PIQ 4 -0. 07'90 -0.0666 0.6095 1.0000 
FIQ 5 -0.2540 -0.0144 0.8843 0.8063 1.0000 
Read 6 -0.0100 -0.0456 0.4304 0.2259 0.3868 1. 0000 
Math 7 0.0708 -0.0779 0.3059 0.1438 0. 2728 0.8585 1.0000 
Spell 8 0.0545 -0.1119 0.3328 0.2295 0.3133 0.6525 0.6378 1.0000 
Age 9 0.1072 -0.1044 -0.1499 -0.0979 -0.1189 0.4298 0.4286 0.4674 1.0000 
Phy 10 0.0745 -0.0599 0.1167 0.1982 0.1728 0.0599 0.0839 0.1588 0.0990 1.0000 
Ernot 11 0.0604 0.2151 0.1008 -0.1133 0.0371 0.0990 0. 0715 0.0688 -0.0262 0.0617 1.0000 
Int 12 0.0019 0.0259 -0.0057 -0.0649 -0.0206 0.1201 0.1097 0.0836 0.1365 0.0989 0.0084 1. 0000 
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